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Description
Background of the Invention

[0001] The present invention relates to a power con-
version apparatus for controlling electric power fed to a
motor, and to a mobile object incorporating thereof.

Related Art

[0002] For example, Japanese Laid-Open Patent No.
H8-140363 and Japanese Laid-Open Patent No.
H11-89247 disclose power conversion apparatus which
has been conventionally well-known. The former laid-
opendiscloses such a configuration that a semiconductor
element, a snubber capacitor, a DC bus and a smoothing
capacitor are successively arranged one upon another
on a cooling element in a laminated form so as to shorten
the length of wiring in order to reduce the wiring induct-
ance. Further, the latter laid-open discloses a wiring part
between a capacitor and an inverter, having a such a
structure that first to third planar conductors and first and
second insulting sheets are alternately laminated one up-
on another in order to reduce the wiring inductance.
[0003] These years, for mobile objects having a motor
as a drive source, including a motor driven vehicle such
as an electric car or a hybrid automobile, there have been
made investigations for miniaturizing a power conversion
apparatus for converting a D.C. power fed from a battery
into an A.C. power which is then fed to the motor in order
to reduce the costs, enhance the fuel consumption and
atravel distance per charge, and to miniaturize an mount-
ing space for the apparatus, that is, it has been desired
that a power conversion apparatus which is smaller than
the above-mentioned conventional power conversion ap-
paratus comes into a material.

[0004] Further, for a motor driven vehicle, since the
control of electric current having a large capacity is re-
quired during driving of wheels only by a motor or during
torque assist by a motor, there have been made investi-
gations for reducing the inductance of the power conver-
sion apparatus. Examples can be found in patent docu-
ments US 5, 544, $38 and EP ¢, 553, 981. That s, it has
been desired that a power conversion apparatus which
can have an inductance smaller than that of the above-
mentioned conventional power conversion apparatus,
comes into a material. Further, in view of the provision
of a small-sized power conversion apparatus as men-
tioned above, it is desirable that a power conversion ap-
paratus which can reduce the inductance with a small
mounting area comes into a material.

Summary of the Invention

[0005] A typical object of the present invention is to
provide a power conversion apparatus which can aim at
reducing its size, and also to provide a mobile object in-
corporating thereof. Further, another typical object of the
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presentinvention is to provide a power conversion device
which can aim at allowing miniaturization of the appara-
tus and reduction of the inductance to consist with one
another, and to provide a mobile object incorporating
thereof.

[0006] The essential feature of the present invention
is the provision of a power conversion apparatus com-
prising:

a power module part (30) having semiconductor el-
ements (13a, b) for power control, and a control part
for controlling the operation of the semiconductor el-
ements,

wherein the power module part (30) includes two
substrate conductor patterns (12a, b) on which the
semiconductor element (13a, b) are mounted, an
output terminal (4) electrically connected to the sem-
iconductor elements, an input terminal electrically
connected to the semiconductor elements and com-
posed of a positive side conductor (3) and a negative
side conductor (2), and a container (1) for accom-
modating the two substrate conductor patterns (13a,
b) and, at least in part, the output terminal (4) and
input terminal,

characterised in that

the two substrate conductor patterns (12a, b), the
output terminal (4) and the input terminal are ar-
ranged in the container (1) so that the output terminal
(4) and the input terminal are arranged on opposing
sides of each of the two substrate conductor patterns
(12a, b), wherein a first one of the substrate conduc-
tor patterns is arranged on a first row and a second
one of the substrate conductor patterns is arranged
on a second row, and wherein one of the input and
output terminals is arranged on the first row and the
other of the input and output terminals is arranged
on the second row.

[0007] Specifically, two substrates, an outputterminals
and input terminal are arranged in a container so that two
substrates are opposed to the input terminal and the out-
putterminal, respectively, in different two directions, pref-
erably in two orthogonal directions, on the respective
conductor surfaces of the output and input terminals. Al-
ternatively, two substrates, an output terminal and an in-
put terminal are arranged in a container so that the output
terminal is extended into the container from one of two
opposed side surfaces of the container, and the input
terminal is extended from the other one of the opposed
side surfaces of the container, the input and output ter-
minals are arranged diagonally, and further, two sub-
strates are opposed respectively to the input terminal and
the output terminal.

[0008] Further, in a general form, substrates, output
terminals and input terminals are arranged in a container



3 EP 1 278 296 B1 4

so that a plurality of substrates and the output terminals
are alternately arranged in a first row while a plurality of
substrates and the input terminals are alternately ar-
ranged in a second row, and the substrates in the first
and second rows which are opposed to each other are
arranged diagonally. Alternatively, substrates, output ter-
minals and input terminals are arranged in a container
so that a plurality of substrates and the output terminals,
and a plurality of substrates and the input terminals are
opposed to each other, being alternately arranged, and
positions of the substrates and the terminals are stag-
gered. Moreover, substrates, output terminals and input
terminals are arranged in a container so that the output
terminals which are extended inward from one of op-
posed walls of the container and the input terminals which
are extended inward from the other one of opposed walls
of the container are arranged in a staggered pattern, and
the substrates on which semiconductor elements are
mounted are arranged being opposed to the respective
output terminals and the input terminals which are elec-
trically connected to the semiconductor elements.
[0009] According to the present invention, since the
substrates on which semiconductor elements are mount-
ed, the input terminals which constitute a lamination and
the output terminals are arranged in a checkered pattern
in the container, the semiconductor elements and the
input and outer terminals are arranged adjacent to one
another so that the semiconductor element can be elec-
trically connected to the input and output terminals, direct
thereto, with no provision of additional conductor patterns
on the substrates, thereby it is possible to reduce the
area of main circuit wiring.

[0010] According to another essential features of the
present invention, substrates on which semiconductor
elements are mounted, input terminals and output termi-
nals which are electrically insulated, are arranged in a
checkered pattern on a conductive member in a contain-
er, and the semiconductor elements, the input terminals
and the output terminals are electrically connected so as
to form electric loop paths on the conductive member.
[0011] Specifically, two substrates, the output terminal
and the input terminal which are electrically insulated are
arranged on a conductive member in a container so that
the two substrates, the output terminal and the input ter-
minal are opposed in two directions on the respective
conductive surfaces of the output terminal and input ter-
minal, and respective semiconductor elements mounted
on the substrates, the respective output and input termi-
nals are electrically connected therebetween, in direc-
tions in which the two substrates and the respective out-
put and input terminals are opposed to one another. Al-
ternately, an output terminal extended from one of op-
posed side surfaces of a container, and an input terminal
extended from the other one of the opposed side surfaces
of the container which are electrically insulated, are di-
agonally arranged on a conductive member in the con-
tainer, one of two substrates on which a conductor locat-
ed on the upper side of the input terminals and semicon-
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ductor element electrically connected to the output ter-
minal are mounted, and which is electrically insulated is
arranged on a conductive member in the container, being
opposed to the output terminal on the side inward of the
container, and the input terminal, and further, the other
one of substrates on which a conductor located on the
lower side of the input terminal and a semiconductor el-
ement electrically connected to the output terminal are
mounted, and which is electrically insulated is arranged
on a conductive member in the container, being opposed
to the output terminal and the input terminal on the side
inward of the container.

[0012] Further, a plurality of substrates and a plurality
of output terminals which are electrically insulated are
alternately arranged in a first row on a conductive mem-
ber, and a plurality of substrates and a plurality of output
terminals which are electrically insulated are alternately
arranged in a second row on the conductive member,
the first and second rows being opposed to each other
so that the substrates in the respective rows are diago-
nally arranged, and semiconductor elements mounted
on the plurality of substrates, the plurality of output ter-
minals and input terminals are divided into groups each
consisting of semiconductors mounted on two substrates
diagonally arranged, and input terminals and output ter-
minals respectively opposed to the two substrates diag-
onally arranged, and in each of the group, semiconductor
elements mounted on the two substrates diagonally ar-
ranged, are opposed respectively to the output terminals
and the input terminals. Alternatively, substrates and out-
put terminals, and substrates and output terminal, which
are electrically insulated, are arranged on a conductive
element in a container so that they are opposed to one
another, and they are alternately arranged while the po-
sitions of the substrates and the terminals are staggered,
and are divided into groups each consisting of semicon-
ductor elements mounted on two substrates adjacent to
each other in a direction of arrangement, and output ter-
minals and input terminals which are electrically connect-
ed one another in directions of the arrangement and in
opposed directions. Moreover, a plurality of output ter-
minals extended from one of two opposed side surface
of a container, inward of the container, and a plurality of
input terminals extended from the other one of the op-
posed side surface of the container, inward of the con-
tainer, which are electrically insulated, are arranged in a
staggered pattern on a conductive elementin a container,
and of a plurality of substrates, those on which conduc-
tors located on the upper side of the input terminals and
semiconductor elements connected to the output termi-
nals are mounted, and which are electrically insulated
are arranged on a conductive member in the container
so as to be opposed to the associated output terminals
on the side inward of the container, and the associated
input terminals, and those on which conductors located
on the lower side of the input terminals and semiconduc-
tor elements electrically connected to the output termi-
nals are mounted and which are electrically insulated,
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are arranged on the conductive member in the container
so as to be opposed to the associated output terminals
and the associated input terminal on the side inward of
the container.

[0013] According to the present invention, the sub-
strates, the input terminals and the output terminals
which are electrically insulated are arranged in a check-
ered pattern on the conductive member in the container,
and the semiconductor elements mounted on the sub-
strates are connected respectively to the input terminals
and the output terminals so as to form electric loop paths
on the conductive member, and accordingly, whenever
the current value varies with time, eddy currents opposed
to the electric loop paths are allowed to run through the
conductive member. Further, the areas of the electric
loop paths can be minimized.

[0014] Further, according to the present invention, the
conductor laid on the lower side of the input terminals,
that is, the negative side conductor is extended inward
of the container by a length longer than that of the inward
extension of the conductor laid on the upper side thereof,
that is, the positive side conductor, and accordingly, the
conductor laid on the lower side of the input terminals,
that is, the negative side conductor can be electrically
connected to the semiconductor elements in a relatively
simple manner.

[0015] Explanation will be hereinbelow made of the
present invention in the form of preferred embodiments
with reference to the drawings.

Brief Description of the Drawings
[0016]

Fig. 1 is a plan view illustrating the configuration of
an arrangement in a power module part of an inverter
device in an embodiment of the present invention;
Fig. 2 is a sectional view along line II-Il in Fig. 1;
Fig. 3 is a plan view illustrating the configuration of
the arrangement in the power module part of the in-
verter device shown in Fig. 1, in such a case that an
inverter casing is removed therefrom;

Fig. 4 is a perspective view illustrating an external
configuration of the inverter device shown in Fig. 1;
Fig. 5 is a block diagram illustrating a circuit config-
uration of the inverter device;

Fig. 6 is a block diagram illustrating a circuit config-
uration of the power module part of the inverter de-
vice;

Fig. 7 is a block diagram schematically illustrating a
configuration of a hybrid car; and

Fig. 8 is a plan view illustrating a configuration of an
arrangement in an inverter device in a second em-
bodiment of the present invention.

Description of Preferred Embodiments

[0017] As to a power conversion apparatus, there are
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used, for example, a rectifier for converting A.C. power
into D.C. power, and an inverter for converting D.C. pow-
er into A.C. power, and DC-DC converter composed of
a rectifier and an inverter, for converting inputted D.C.
power into a desired D.C. power. In the embodiment of
the present invention, explanation will be made of an in-
verter, as an example, for converting D.C. power fed from
a battery, into A.C. power which is then fed to a motor in
a vehicle such as an electric car using a motor as a sole
drive source, a hybrid car using a drive source in combi-
nation of a motor and an internal combustion engine, or
a motor driven four wheel drive vehicle in which either
frontwheels or rear wheels are driven by an internal com-
bustion engine while the remainder is driven by a motor.
Itis noted that the configuration of this embodiment which
will be hereinbelow made can be applied not only to an
inverter but also to a rectifier or a DC-DC converter.

[0018] Referring to Fig. 7 which shows an example of
the configuration of an automobile to which an inverter
in this embodiment of the present invention is applied,
the automobile 100 is a hybrid car composed of an inter-
nal combustion engine 53, and a drive source which is
an A.C. motor 54 such as an induction motor or a syn-
chronous motor. An axle 51e provided at opposite ends
with front wheels 51a, 51b is rotatably attached to the
front part of a vehicle body 50, and an axle 51f provided
at opposite ends with rear wheels 51c, 51d is rotatably
attached to the rear part of the vehicle 50. The engine
53 is mechanically coupled to the axle 51e through the
intermediary of a transmission mechanism, and the A.C.
motor 54 is mechanically coupled to the engine 53.

[0019] D.C. power fed from a battery 57 is converted
by an inverter 55 into three-phase A.C. power which is
then fed through a power feeder 59. The inverter 55 re-
ceives atorqueinstruction signal and a currentinstruction
signal from a control device such as an engine control
device (ECU). The control device 55 computes a torque
instruction value, a current instruction value and the like
from signals such as signals indicating an operating con-
dition of the vehicle, which are delivered by way of a
signal terminal 58 and instruction signals demanded by
the driver, that is a start signal, an acceleration signal, a
deceleration signal or a stop signal, and delivers a torque
instruction signal, a current instruction signal or the like.
The inverter 55 which receives the torque instruction sig-
nal, the current instruction signal or the like, delivers a
PWM (Pulse Width Modulation) signal so as to control
the switching operation (turn-on and -off) of semiconduc-
tor elements in order to convert D.C. power fed from the
battery 57 into three-phase A.C. power which is then fed
to the A.C. motor 54. Thus, the A.C. motor 54 is driven.
[0020] In a hybrid car, during low load running such as
starting or low speed running, wheels are driven only by
atorque (output power) of the A.C. motor 54 while wheel
drive by the engine 53 is stopped. Thus, the torque of
the A.C. motor 54 is transmitted as a drive force to the
axle 51e through the intermediary of the engine 53 and
the transmission 52, and accordingly, the front wheels
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51a, 51b are driven. During high load running such as
acceleration, the wheel drive is carried out by both engine
53 and A.C. motor 54. Thus, the torque of the A.C. motor
54 is transmitted as an assist torque to the engine 53.
During deceleration or stopping, the A.C. motor 54 is driv-
en by the engine 53. Thus, the A.C. motor 54 generates
A.C. power which is then converted into the inverter 55
into D.C. power that is fed to the battery 57.

[0021] In this embodiment, although explanation has
been made of the hybrid car, an electric car in which only
the A.C. motor 54 is used as a sole drive source, without
the engine 53 shown in Fig. 7, may be used. Further, in
the arrangement shown in Fig. 7, by mechanically con-
necting the A.C. motor 54 to the axle 51f through the
intermediary of a transmission mechanism or providing
an additional motor which is mechanically coupled to the
axle 51f through the intermediary of the transmission
mechanism, there may be provided a motor driven four
wheel drive vehicle in which the front wheels can be driv-
en by the engine and/or the A.C. motor 54 while the rear
wheels are driven by the A.C. motor 54 or the additional
motor.

[0022] Referring to Fig. 5 which shows a circuit ar-
rangement for the inverter 55 mounted on the vehicle
100 shown in Fig. 7. The inverter 55 is composed of a
power module part 30 including an electrolytic capacitor
29, and a control part (which is not shown) for controlling
switching (turn-on and -off) operation of semiconductor
elements incorporated in the power module part 30. The
power module part 30 is electrically connected on the
input side thereof with the battery 57 through the inter-
mediary of main circuit wiring 33 to which the electrolytic
capacitor 29 as a capacitative element for restraining var-
iation in D.C. voltage caused by switching operation of
the semiconductor elements is electrically connected in
parallel therewith. In this embodiment, although expla-
nation has been made of the electrolytic capacitor as an
example, any of capacitative elements which can perform
the above-mentioned function may be used with no lim-
itation to the electrolytic capacitor. The power module
part 30 is electrically connected on the output side thereof
with the A.C. motor 54 through three-phase output wiring
59 composed of a U-phase, V-phase and W-phase. In
the inverter 55, D.C. power fed from the battery 57 by
way of the main circuit wiring 33 is converted into three-
phase A.C. power having variable frequency and variable
voltage through switching operation of the semiconduc-
tor elements in the power module part 30, and the three-
phase A.C. power is then fed to the A.C. motor 54 by way
of the three-phase output wiring 59.

[0023] Referring to Fig. 6 which is a circuit diagram
illustrating the power module part 30, there are connect-
ed between a positive D.C. terminal 3 electrically con-
nected to the battery and a negative D.C. terminal 2, a
series circuit of a first circuit in which a semiconductor
switch 18a and a diode 19a are connected in parallel with
each other, and a second circuitin which a semiconductor
switch 18b and a diode 19b are connected in parallel with
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each other, and a series circuit of a third circuit in which
a semiconductor switch 18c and a diode 19c are con-
nected in parallel to each other and a fourth circuit in
which a semiconductor switch 18d and a diode 19d are
connected in parallel with each other, and a series circuit
of a fifth circuit in which a semiconductor switch 18e and
adiode 19e are connected in parallel with each other and
a sixth circuit in which a semiconductor switch 18f and a
diode 19f are connected in parallel with each other, and
accordingly, a three-phase bridge circuit is configured. A
U-phase output terminal 4, a V-phase output terminal 5
and a W-phase output terminals are electrically connect-
ed respectively, between the first circuit and the second
circuit, between the third circuit and the fourth circuit and
between the fifth circuit and the sixth circuit.

[0024] InFig.6, there are shown a control terminal 20a
provided to the semiconductor switch 18a, a control ter-
minal 20b provided to the semiconductor switch 18b, a
control terminal 20c provided to the semiconductor
switch 18c, a control terminal 20d provided to the semi-
conductor switch 18d, a control terminal 20e provided to
the semiconductor switch 18e, a control terminal 20f pro-
vided to the semiconductor switch 18f. Each of the sem-
iconductor switches 18a to 18f delivers a terminal voltage
between the control terminal and the negative side of the
semiconductor switch, which serves as an actuating sig-
nal for switching operation. Accordingly, each of the sem-
iconductor switches 18a to 18f is provided thereto with a
negative side terminal which is not shown, in addition to
the control terminal, and which is adapted to be connect-
ed to a drive circuit in the control part.

[0025] Each of the semiconductor switches 18a, 18b,
18c, 18d, 18e, 18fis composed of a power semiconductor
element which is typically represented by, for example,
MOS-FET (Metal Oxide Semiconductor Field Effect
Transistor) or IGBT (Insulated Gate Bipolar Transistor).
It is noted that MOS-FET includes a diode in its device
structure, and accordingly, a semiconductor switch and
adiode can be constituted in one chip. Accordingly, if the
semiconductor switch is constituted with MOS-FET, it is
possible to eliminate the necessity of mounting an addi-
tional diode. It is noted that the above-mentioned control
terminal is referred to as a gate terminal.

[0026] Each of the control terminals 20a to 20f of the
semiconductor switches 18ato 18fis applied thereto with
a PWM control signal voltage for controlling the switching
operation of the semiconductor switches 18ato 18f, from
the drive circuit in the control part. This applied PWM
control signal voltage controls the switching operation
time, that is, the turn-on and -off operation time of each
of the semiconductor switches 18a to 18f. Through this
control, D.C. power fed from the battery is converted into
three-phase A.C. powers in the bridge circuits, that is, a
U-phase A.C. power through the bridge circuit consisting
of the first and second circuits, V-phase A.C. power
through the bridge circuit consisting of the third and fourth
circuits, and W-phase A.C. power through the bridge cir-
cuit consisting of the fifth and sixth circuits. The converted
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U-phase A.C. power, the converted V-phase A.C. power
and the converted W-phase A.C. power are fed to the
A.C. motor 54 through the output terminals 4, 5, 6, re-
spectively. Thus, the A.C. motor is driven.

[0027] It is noted that, as mentioned above, the A.C.
motor 54 is driven by the engine as the case may be. In
this case, the A.C. motor 54 generates three phase A.C.
powers as it is driven. The three-phase A.C. powers thus
generated are fed as regenerative electric powers to the
bridge circuits through the intermediary of the output ter-
minals for the respective phases, and are then converted
into D.C. powers through the switching operation of the
semiconductor switches 18a to 18f. The thus converted
D.C. powers are fed to the battery through the interme-
diary of the positive D.C. terminal 3 and the negative D.C.
terminal 2. That is, the battery is charged therein with the
thus fed D.C. powers.

[0028] Referringto Fig. 4 which shows an external con-
figuration of an actual inverter 55 to which the circuit ar-
rangement of the inverter 55 shown in Fig. 5 is applied,
the inverter 55 is composed of a power module part (ex-
cluding the electrolytic capacitor 29), and a control part
which are incorporated in one and the same closed con-
tainer. An inverter casing 1 as the closed container is
secured to conductor surfaces of cooling fins 36 as heat
radiating elements, by fastening its bottom wall formed
of a conductive heat radiation panel 7 with screws.
Bar-like output terminals 4 to 6 are projected from one
of opposed side surfaces of the inverter casing 1, and
are extended outward. The output terminals 4 to 6 are
electrically connected to the A.C. motor 54 by way of the
output wiring (power cable) 59.

[0029] Aplanerinputterminalis projected from the oth-
er one of the opposed side walls of the inverter casing
1, and is composed of the positive D.C. terminal 3 and
the negative D.C. terminal 2 which are laminated with
each other, a planer insulating member 9 being inter-
posed therebetween. That is, the negative D.C. terminal
2 is laid underneath the insulating member 9, and the
positive D.C. terminal 3 is laid just there-above. The neg-
ative D.C. terminal 2 is extended outward of the inverter
casing 1 by a length which is longer than that of the pos-
itive D.C. terminal 3. The input terminal is secured thereto
with a laminated body composed of a planar conductor
plate 21 and a planar conductor plate 22 which are lam-
inated with each other with a planer insulating member
23 being interposed therebetween, by fastening with
screws. The laminated body composed of the planar con-
ductor plate 21, the planar conductor plate 22 and the
planar insulating member 23 is attached thereto with the
electrolytic capacitor 29 which are electrically connected
to the conductor plates 22, 23. Further, the laminated
body composed of the planar conductor plate 21, the
planar conductor plate 22 and the planar insulating mem-
ber 23 is electrically connected thereto with the battery.
[0030] A plurality of auxiliary control terminals 26 elec-
trically connected to a circuit constituting a control part
in the inverter casing 1 are projected from the top wall of
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the inverter casing 1, being extended outward from the
inverter casing 1. The auxiliary control terminals 26 are
electrically connected to a host control device such an
engine control unit (ECU), and are used for receiving
signals such as a torque instruction signal and a current
instruction signal delivered from the host control device,
and transmitting signals. The control part has a circuit
board which is mounted thereon with several compo-
nents including, for example, an interface circuit for in-
putting and outputting signals, a sensor circuit for detect-
ing three phase A.C. power fed to the A.C. motor 54, a
computer for carrying out computation in accordance with
a torque instruction signal, a current instruction signal
and the like delivered from the host control device, and
delivering a PWM control signal, a drive circuit for in-
creasing and decreasing the voltage of the PWM control
signal delivered from the computer, and for delivering the
same as a drive signal for switching operation of the sem-
iconductor switches, and a control power source for sup-
plying a drive power to the drive circuit, the sensor circuit,
the computer and the interface circuit.

[0031] Referring to Figs. 1 to 3 which show the config-
uration of the power module part 30 of the inverter 55 in
a first embodiment of the present invention, the bottom
wall of an inverter casing 1 is formed of a conductive heat
radiation panel 7 made of copper or Al-SiC alloy, four
screw fastening holes are formed in opposite end parts
of the heat radiation panel 7. Output terminals 4 to 6 are
projected from one of opposed side walls of the inverter
casing 1, and are extended inward of the inverter casing
1. An input terminal is projected from the other end of the
opposite side walls of the inverter casing 1, and are ex-
tended inward of the inverter casing 1.

[0032] The input terminal is composed of a positive
D.C. terminal 3 and a negative D.C. terminal 2 which are
laminated with each other, an insulating member 9 being
interposed therebetween, and is formed in a comb-like
shape as shown in Fig. 3. With this arrangement, the
comb-like input terminal has three digital parts projected
inward of the inverter casing, and the body part (the base
of the digital parts) of the input terminal is projected out-
ward of the inverter casing 1. A negative D.C. terminal 2
laid underneath the three digital parts of the input terminal
is extended inward of the inverter casing by a length
which is longer than that of the positive D.C. terminal 3
laid just above the input terminal 2 in order to ensure
wiring and connection as will be hereinbelow described.
[0033] The output terminals 4 to 6 and three digital
parts of the input terminal which are projected inward of
the inverter casing 1, are electrically insulated by the in-
verter casing 1 and diagonally arranged on the heat-ra-
diation panel 7. An insulating substrate 15a is arranged
in a partwhich is opposed to the extension side of a digital
part of the input terminal that is located on the left side
of the inverter casing 1, and which is adjacent to the out-
put terminal 4, and an insulating substrate 15b is ar-
ranged in a part which is opposed to the extension side
of the output terminal 4 and which is adjacent to digital
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parts of the input terminal that are located at the left side
and the center of the inverter casing 1. Further, an insu-
lator substrate 15cis arranged in a part which is opposed
to the extension side of the digital partof the input terminal
thatis located at the center of the inverter casing 1, which
is adjacent to the output terminals 4, 5. An insulating sub-
strate 15d is arranged in a part which is opposed to the
extension side of the output terminal 5 and which is ad-
jacent to the digital parts of the input terminal which are
located at the center and the right side of the inverter
casing 1. An insulating substrate 15e is arranged in a
part which is opposed to the extension side of the digital
part of the input terminal that is located on the right side
of the inverter casing 1 which is adjacent to the output
terminals 5, 6. An insulating substrate 15f is arranged in
apartwhich is opposed to the extension side of the output
terminal 6 and which is adjacent to the digital part of the
input terminal that is located on the right side of the in-
verter casing 1.

[0034] The insulating substrate 15a is formed thereon
with a substrate conductor pattern 12a on which a sem-
iconductor switch 13ais mounted, and to which the sem-
iconductor switch 13a is electrically connected. The sub-
strate conductor pattern 12a is electrically connected
thereto with the negative D.C. terminal 2 of the digital
part of the input terminal that is located on the left side
of the inverter casing 1 through the intermediary of con-
ductor wiring 14a. The semiconductor switch 13ais elec-
trically connected thereto with the output terminal 4
through the intermediary of conductor wiring 14b.
[0035] The insulating substrate 15b is formed thereon
with a substrate conductor pattern 12b on which a sem-
iconductor switch 13b is mounted, and to which the sem-
iconductor switch 13b is electrically connected. The sub-
strate conductor pattern 12b is electrically connected
thereto with the output terminal 4 through the intermedi-
ary of conductor wiring 14c. The semiconductor switch
13b is electrically connected thereto with the positive
D.C. terminal 3 of the digital part of the input terminal that
is located on the left side of the inverter casing 1, through
the intermediary of conductor wiring 14d.

[0036] The electrical connection between the semicon-
ductor switches 13a, 13b and the substrate conductor
patterns 12a, 12b by means of the conductor wirings 14a,
14b, 14c, 14d constitutes the U-phase bridge circuit, and
accordingly, D.C. power fed from the digital part of the
input terminal that is located on the left side of the inverter
casing 1, is converted into U-phase A.C. power through
the switching operation of the semiconductor switches
13a, 13b, and the U-phase A.C. power is then delivered
from the output terminal 4 to the U-phase of the A.C.
motor 54.

[0037] The insulating substrate 15c¢ is formed thereon
with a substrate conductor pattern 12c on which a sem-
iconductor switch 13c is mounted, and to which the sem-
iconductor switch 13c is electrically connected. The sub-
strate conductor pattern 12c is electrically connected
thereto with the negative D.C. terminal 2 of the digital
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part of the input terminal that is located at the center of
the inverter casing 1 through the intermediary of conduc-
tor wiring 14e. The semiconductor switch 13c is electri-
cally connected thereto with the output terminal 5 through
the intermediary of conductor wiring 14f.

[0038] The insulating substrate 15d is formed thereon
with a substrate conductor pattern 12d on which a sem-
iconductor switch 13d is mounted, and to which the sem-
iconductor switch 13b is electrically connected. The sub-
strate conductor pattern 12d is electrically connected
thereto with the output terminal 5 through the intermedi-
ary of conductor wiring 14g. The semiconductor switch
13d is electrically connected thereto with the positive
D.C. terminal 3 of the digital part of the input terminal that
is located at the center of the inverter casing 1, through
the intermediary of conductor wiring 14h.

[0039] Theelectricalconnection between the semicon-
ductor switches 13c, 13d and the substrate conductor
patterns 12c, 12d by means of the conductor wirings 14e,
14f, 149, 14h constitutes the V-phase bridge circuit, and
accordingly, D.C. power fed from the digital part of the
input terminal that is located at the center of the inverter
casing 1, is converted into V-phase A.C. power through
the switching operation of the semiconductor switches
13c, 13d, and the V-phase A.C. power is then delivered
from the output terminal 5 to the V-phase of the A.C.
motor 54.

[0040] The insulating substrate 15e is formed thereon
with a substrate conductor pattern 12e on which a sem-
iconductor switch 13e is mounted, and to which the sem-
iconductor switch 13e is electrically connected. The sub-
strate conductor pattern 12e is electrically connected
thereto with the negative D.C. terminal 2 of the digital
part of the input terminal that is located on the right side
of the inverter casing 1 through the intermediary of con-
ductor wiring 14i. The semiconductor switch 13e is elec-
trically connected thereto with the output terminal 6
through the intermediary of conductor wiring 14j.

[0041] The insulating substrate 15f is formed thereon
with a substrate conductor pattern 12f on which a semi-
conductor switch 13f is mounted, and to which the sem-
iconductor switch 13f is electrically connected. The sub-
strate conductor pattern 12f is electrically connected
thereto with the output terminal 6 through the intermedi-
ary of conductor wiring 14k. The semiconductor switch
13fis electrically connected thereto with the positive D.C.
terminal 3 of the digital part of the input terminal that is
located on the right side of the inverter casing 1, through
the intermediary of conductor wiring 141.

[0042] Theelectrical connection between the semicon-
ductor switches 13e, 13f and the substrate conductor pat-
terns 12e, 12f by means of the conductor wirings 14i, 14j,
14k, 141 constitutes the W-phase bridge circuit, and ac-
cordingly, D.C. power fed from the digital part of the input
terminal that is located on the right side of the inverter
casing 1, is converted into W-phase A.C. power through
the switching operation of the semiconductor switches
13e, 13f, and the W-phase A.C. power is then delivered
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from the output terminal 6 to the W-phase of the A.C.
motor 54.

[0043] It is noted that although explanation has been
made of such a case that the MOS-FET is used for the
semiconductor switches, the above-mentioned configu-
ration may also be obtained even with the use of IBT for
the semiconductor switches. In the case of using the
MOS-FET for the semiconductor switches, the surface
to which the conductor wiring is connected is a source
electrode surface while the surface to which the substrate
conductor pattern is connected is a drain electrode sur-
face. The surface the same as the source electrode sur-
face is formed thereon with gate electrode surfaces for
receiving a switching operation signal (turn-on and -off
operation signal) from the semiconductor switch, and the
like.

[0044] The side surface of the inverter casing 1 which
is opposed to the insulating substrate 15a is provided
with drive circuit substrate connection terminals 24a
which are electrically connected to the drive circuit of the
control part (not shown), and which are connected to the
gate electrode surface of the semiconductor switch 13a
through the intermediary of conductor wiring 16a. The
side surface of the inverter casing 1 which is opposed to
the insulating substrate 15b is provided with drive circuit
substrate connection terminal 24b which are electrically
connected to the drive circuit of the control part (not
shown), and which are electrically connected to the gate
electrode surface of the semiconductor switch 13b
through the intermediary of conductor wiring 16b.
[0045] The side surface of the inverter casing 1 which
is opposed to the insulating substrate 15c is provided
with a drive circuit substrate connection terminals 24c
which are electrically connected to the drive circuit of the
control part (not shown), and which are connected to the
gate electrode surface of the semiconductor switch 13c
through the intermediary of conductor wiring 16c. The
side surface of the inverter casing 1 which is opposed to
the insulating substrate 15d is provided with drive circuit
substrate connection terminals 24d which are electrically
connected to the drive circuit of the control part (not
shown), and which are electrically connected to the gate
electrode surface of the semiconductor switch 13d
through the intermediary of conductor wiring 16d.
[0046] The side surface of the inverter casing 1 which
is opposed to the insulating substrate 15e is provided
with drive circuit substrate connection terminals 24e
which are electrically connected to the drive circuit of the
control part (not shown), and which are connected to the
gate electrode surface of the semiconductor switch 13e
through the intermediary of conductor wiring 16e. The
side surface of the inverter casing 1 which is opposed to
the insulating substrate 15f is provided with drive circuit
substrate connection terminals 24f which are electrically
connected to the drive circuit of the control part (not
shown), and which are electrically connected to the gate
electrode surface of the semiconductor switch 13f
through the intermediary of conductor wiring 16f.
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[0047] It is noted that although explanation has been
made of such a case that the semiconductor switch has
two electrode surface while three drive circuit substrate
connection terminals are used, the number of gate elec-
trode surfaces should be increased if the semiconductor
switch additionally has a current detecting function, a
temperature detecting function and the like. Further, the
number of the drive circuit substrate connection terminals
must be increased in accordance with a number of gate
electrode surfaces if voltage detection, temperature de-
tection and the like are carried out.

[0048] According to this embodiment, since insulating
substrates 15a to 15f, three digital parts of the comb-like
input terminal and the output terminals 4 to 6 are alter-
nately arranged in a checkered pattern, and are arranged
on the heat radiation panel 7 in the inverter casing 1, the
semiconductor switches 13ato 13f, the three digital parts
of the comb-like input terminal and the output terminals
can be electrically connected, directly thereamong, by
conductor wiring with no extra substrate conductor pat-
tern on the insulating substrates 15a to 15f, thereby it is
possible to reduce the number of positions of connection
of the conductor wiring. With this arrangement, the area
of the main circuit wiring can be reduced so as to minia-
turize the power module part 30. Thereby it is possible
to miniaturize the inverter 55.

[0049] It is noted here that the main circuit wiring in-
cludes wiring which constitutes a bridge circuit between
the negative D.C. terminal and the positive D.C. terminal
of the input terminal with the use of the semiconductor
switch, and wiring which connects the electrolytic capac-
itor between the negative D.C. terminal and the positive
D.C. terminal of the input terminal.

[0050] In the case of using a low turn-on resistance
type semiconductor switch as the semiconductor switch,
a loss in the main circuit wiring is substantially equal to
aloss cased by a turn-onresistance of the semiconductor
switch. Accordingly, the reduction of the number of po-
sitions of wiring connection which dominates the the re-
sistance of the main circuit wiring as mentioned above
is effective for increasing the efficiency of power conver-
sion. Further, the reduction of the number of positions of
wiring connection results in reduction of manhours for
wiring, thereby it is efficient for the reduction of production
costs.

[0051] Further, although the connection among the
negative D.C. terminal 2, the positive D.C. terminal 3, the
output terminals 4 to 6 and the substrate conductor pat-
terns 12a to 12f is made with the use of the conductor
wirings 14a, 14c, 14e, 14g, 14i, 14j, it may be made with
the use of thin plate-like conductors and with the use of
solder joint or ultrasonic joint. With the connection using
thin plate-like conductors, the manhours for the connec-
tion can be reduced in comparison with the conductor
wiring connection. Further, the area of the connection
with the use of thin plate-like conductors can be made to
be larger, and accordingly, the wiring resistance can be
reduced.
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[0052] Further, according to this embodiment, the in-
sulating member 9 interposed between the negative D.C.
terminal and the positive D.C. terminal is held up to a
position just before the joint surface of the negative d.c.
terminal with respect to the conductor wiring, and accord-
ingly, it is possible to reduce the wiring inductance in the
negative D.C. electrode and the positive D.C. electrode 3.
[0053] Further, according to this embodiment, the in-
ductance can be reduced by the configuration of arrange-
ment of the output terminals 4 to 6, the comb-like input
terminal and the insulating substrates 15a to 15f in the
inverter casing 1. Thatis, in the inverter, the current value
of the main circuit wiring largely varies upon change-over
of the switching operation (turn-on and -off operation) of
the semiconductor switch. Accordingly, a voltage (jump-
up voltage) which is determined by the product of an in-
ductance which is the sum of those of the main circuit
wiring and the electrolytic capacitor, and a time-derivative
value of a current value in the main circuit wiring is pro-
duced in the main circuit wiring. This jump-up voltage is
instantly applied to the semiconductor switch together
with the source voltage upon change-over of the switch-
ing operation of the semiconductor switch. If the jump-
up voltage increases so that the voltage applied upon
change-over of the switching operation of the semicon-
ductor switch exceeds a proof-voltage thereof, the die-
lectric breakdown would be possibly caused. Thus, it is
required to restrain the jump-up voltage during normal
operation of the inverter. Accordingly, it is required to
reduce the inductance which mainly causes occurrence
of the jump-up voltage. The reduction of the inductance
is specially important whenever the capacity of current
in the inverter is increased.

[0054] Accordingly, in this embodiment, for example,
the positive D.C. terminal 3 of the digital part of the input
terminal which is located on the left side of the inverter
casing 1, the conductor wiring 14d, the semiconductor
switch 13b, the substrate conductor pattern 12b, the con-
ductor wiring 14c, the output terminal 4, the conductor
wiring 14b, the semiconductor switch 13a, the substrate
conductor pattern 12a, the conductor wiring 14a and the
negative D.C. terminal 2 of the digital part of the input
terminal which is located on the left side of the inverter
casing 1 are connected in the mentioned order so as to
form a loop-like current path on the heat radiation panel
7. With this arrangement, when the current value varies
with time, eddy current opposed to the loop-like current
path runs through the heat radiation panel 7, and the
inductance of the current path can be reduced due to
magnetic interference with the eddy current.

[0055] Further, the smaller the area of the loop of the
current path, the lower the inductance of the current path,
the insulating substrates 15a to 15f, the three digital parts
of the comb-like input terminal, and the output terminals
4 to 6 are alternately arranged in a checkered pattern on
the heat radiation panel 7 in the inverter casing 1, and
are electrically connected so as to constitute loop-like
current paths each for each phase on the heat radiation
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panel 7, thereby it is possible to minimize the area of the
loop-like current path.

[0056] Further, although the problem of the jump-up
voltage can be solved by using a high proof-voltage sem-
iconductor switch, the high proof voltage tends to cause
the semiconductor switch to increase its resistance in a
turn-on condition. In particular, in the case of such a sys-
tem that the source voltage is low and a large volume of
current runs through the semiconductor switch, the de-
gree of loss in the semiconductor switch in a turn-on con-
dition increases, and accordingly, the jump-up voltage
caused by reduction of the inductance can be restrained
by using a lower proof-voltage semiconductor switch. As
a result, the use life, the reliability can be enhanced due
to restraint to temperature rise which is caused by the
reduction of heat generation, and the cooling costs can
be reduced while the cooling device can be small-sized.
[0057] Further, with the configuration of the arrange-
ment of the above-mentioned embodiment, the wiring
direction of the conductor wiring connected to the gate
electrode surface of the semiconductor switch, such as,
the conductor wiring 16 can be set to an angle of about
90 deg. with respect to the wiring direction of the con-
ductor wiring 14b, or set to be orthogonal to the latter,
and accordingly, it is possible to reduce electromagnetic
noise caused by current running through the conductor
wiring 14b.

[0058] Referring to Fig. 8 which shows a configuration
of arrangement in a power module of an inverter in a
second embodiment of the present invention. Although
the inverter for conversion of three-phase A.C. power
has been explained in the first embodiment, the inverter
in this embodiment is used for conversion of a single
phase A.C. power, and accordingly, the configuration is
completely the same as that for one (U-phase) of three
phases of the inverter for conversion of the three-phase
A.C. power in the first embodiment. In this embodiment,
like reference numerals are used to denote like parts to
those in the first embodiment, and accordingly, explana-
tion thereto will be omitted. It is noted that in this embod-
iment, the positive D.C. terminal and the negative D.C.
terminal constituting the input terminal are formed in a
bar-like shape similar to that of the output terminals. With
this arrangement, it is possible to miniaturize the inverter
and reduce the inductance as is similar to the first em-
bodiment.

[0059] According to the present invention, the area of
the main circuit wiring can be reduced, and therefore it
is possible to miniaturize the power conversion appara-
tus. Further, according to the present invention, since it
is possible to cause eddy current opposed to a loop like
electric path to run through a conductive member, the
inductance of the power conversion apparatus can be
reduce. Thus, with a mobile object incorporating a drive
system on which the power conversion apparatus ac-
cording to the present invention is installed, it is possible
toaim atreducing the costs, enhancing the fuel consump-
tion efficiency, enhancing the travel distance per electric
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charge, and reducing the mounting space of the appa-
ratus. Further, large current control which is required dur-
ing large torque output operation, that is, during wheel
drive only by a motor, or during torque assist operation
by the motor, can be made, thereby it is possible to
smoothly run the mobile object upon staring.

Claims
1. A power conversion apparatus comprising:

a power module part (30) having semiconductor
elements (13a, b) for power control, and a con-
trol part for controlling the operation of the sem-
iconductor elements,

wherein the power module part (30) includes two
substrate conductor patterns (12a, b) on which
the semiconductor element (13a, b) are mount-
ed, an output terminal (4) electrically connected
to the semiconductor elements, an input termi-
nal electrically connected to the semiconductor
elements and composed of a positive side con-
ductor (3) and a negative side conductor (2), and
a container (1) for accommodating the two sub-
strate conductor patterns (13a, b) and, at least
in part, the output terminal (4) and input terminal,
characterised in that

the two substrate conductor patterns (12a, b),
the output terminal (4) and the input terminal are
arranged in the container (1) so that the output
terminal (4) and the input terminal are arranged
on opposing sides of each of the two substrate
conductor patterns (12a, b), wherein a first one
of the substrate conductor patterns is arranged
on a first row and a second one of the substrate
conductor patterns is arranged on a second row,
and wherein one of the input and output termi-
nals is arranged on the first row and the other
of the input and output terminals is arranged on
the second row.

2. Theapparatusofclaim 1, whereinthe output terminal
(4) extends from one of opposed side surfaces of
the container (1) inward of the container (1) while
the input terminal extends from the other one of the
opposed side surfaces of the container (1) inward of
the container (1), the substrates being arranged
along a second direction that is diagonal with respect
to the first direction in the container (1).

3. The apparatus of claim 1, wherein the two substrate
conductor patterns (12a, b), the output terminal (4)
and the input terminal are electrically insulated, and
are arranged on a conductive member in the con-
tainer (1).

4. Theapparatusofclaim2, whereinthe outputterminal

10

15

20

25

30

35

40

45

50

55

10

(4) and the input terminal are electrically insulated
and arranged on a conductive member in the con-
tainer (1), one of two substrates (15a,b) on which a
substrate conductor pattern located on the upper
side of the input terminal and a semiconductor ele-
ment electrically connected to the output terminal (4)
are mounted is electrically insulated and is arranged
on the conductive member so as to be opposed to
the output terminal (4) on the side inward of the con-
tainer (1), and the output terminal (4), and another
substrate (15a,b) on which a substrate conductor
patternlocated on the lower side of the input terminal
and a semiconductor element electrically connected
to the output terminal (4) is electrically insulated and
arranged on the conductive member so as to be op-
posed to the output terminal (4) and the input terminal
on the side inward of the container (1).

A mobile object comprising a vehicle body (50), front
(51a, 51b) and rear wheels (51c, 51d) rotatably
mounted to the vehicle body (50), a motor (54) for
driving either of the front (51a, 51b) and rear wheels
(51c, 51d), a battery device (57) for accumulating
drive power fed to the motor (54), and a power con-
version apparatus (55) for converting D.C. power fed
from the battery device (57), into A.C. power, char-
acterized in that a power conversion apparatus as
set forth in any one of claims 1 to 4 is used as the
power conversion apparatus (55).

The mobile object of claim 5, wherein an internal
combustion engine (53) is adapted to instead of the
motor (54) driving either of the front (51a,b) and rear
wheels (51c,d).

Patentanspriiche

Vorrichtung zur Leistungswandlung, die aufweist:

ein Leistungsmodulteil (30), das Halbleiterele-
mente (13a, b) zur Leistungssteuerung enthalt,
und ein Steuerteil zur Steuerung des Betriebs
der Halbleiterelemente,

wobei das Leistungsmodulteil (30) aufweist:
zwei Substrat-Leitermuster (12a, b), auf denen
die Halbleiterelemente (13a, b) angebracht sind,
einen Ausgangsanschluss (4), der elektrisch mit
den Halbleiterelementen verbunden ist, einen
Eingangsanschluss, der elektrisch mitden Halb-
leiterelementen verbunden ist und aus einem
positivseitigen Leiter (3) und einem negativsei-
tigen Leiter (2) besteht, und ein Gehduse (1) zur
Aufnahme der beiden Substrat-Leitermuster
(13a, b) und zumindest teilweise des Ausgangs-
anschlusses (4) und des Eingangsanschlusses,
dadurch gekennzeichnet, dass

die beiden Substrat-Leitermuster (12a, b), der
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Ausgangsanschluss (4) und der Eingangsan-
schluss im Gehduse (1) so angeordnet sind,
dass der Ausgangsanschluss (4) und der Ein-
gangsanschluss auf gegeniberliegenden Sei-
ten jedes der beiden Substrat-Leitermuster
(12a, b) vorgesehen sind, wobei ein erstes der
Substrat-Leitermuster in einer ersten Reihe und
ein zweites der Substrat-Leitermuster in einer
zweiten Reihe angeordnet sind und wobei ein
Anschluss unter dem Eingangsanschluss und
dem Ausgangsanschluss in der ersten Reihe
angeordnet ist und der andere Anschluss unter
dem Eingangsanschluss und dem Ausgangsan-
schluss in der zweiten Reihe angeordnet ist.

Vorrichtung nach Anspruch 1, bei der sich der Aus-
gangsanschluss (4) von einer Flache von auf gegen-
Uberliegenden Seiten liegenden Flachen des Ge-
hauses (1) im Gehause (1) erstreckt, wahrend sich
der Eingangsanschluss von der anderen Flache der
auf gegeniiberliegenden Seiten liegenden Flachen
des Gehauses (1) im Gehause (1) erstreckt, wobei
die Substrate 1&angs einer zweiten Richtung, die dia-
gonal zu der ersten Richtung ist, im Gehause (1)
angeordnet sind.

Vorrichtung nach Anspruch 1, bei der die beiden
Substrat-Leitermuster (12a, b), der Ausgangsan-
schluss (4) und der Eingangsanschluss elektrisch
isoliert und auf einem leitfahigen Elementim Gehau-
se (1) angeordnet sind.

Vorrichtung nach Anspruch 2, bei welcher der Aus-
gangsanschluss (4) und der Eingangsanschluss
elektrisch isoliert und auf einem leitfahigen Element
im Gehaduse (1) angeordnet sind, eines von zwei
Substraten (15a, b), auf dem ein Substrat-Leitermu-
ster, das auf der der oberen Seite des Eingansan-
schlusses angeordnetist, und ein Halbleiterelement,
das elektrisch mit dem Ausgangsanschluss (4) ver-
bundenist, angebracht sind, elektrischisoliertistund
an dem leitfahigen Element so angeordnet ist, dass
es dem Ausgangsanschluss (4) auf der Seite inner-
halb des Gehauses (1) gegeniiberliegt, und der Aus-
gangsanschluss (4) und ein anderes Substrat (153,
b), auf dem ein Substrat-Leitermuster, das auf der
derunteren Seite des Eingansanschlusses angeord-
netist, und ein Halbleiterelement, das elektrisch mit
dem Ausgangsanschluss (4) verbunden ist, ange-
bracht sind, elektrisch isoliert ist und an dem leitfa-
higen Element so angeordnet ist, dass es dem Aus-
gangsanschluss (4) und dem Eingangsanschluss
auf der Seite innerhalb des Gehduses (1) gegen-
Uberliegt.

Mobiles Objekt, das aufweist:

einen Fahrzeugaufbau (50), Vorderrader (51a,
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51b) und Hinterrader (51c, 51d), die drehbar am
Fahrzeugaufbau (50) angebracht sind, einen
Motor (54) zum Antrieb der Vorderrader (51a,
51b) oder der Hinterrader (51c, 51d), eine Bat-
terieanordnung (57) zum Speichern von An-
triebsenergie, die dem Motor (54) zugefiihrt
wird, und eine Vorrichtung (55) zur Leistungs-
wandlung zur Umwandlung von Gleichstromlei-
stung, die von der Batterieanordnung (57) ein-
gespeist wird, in Wechselstromleistung,
dadurch gekennzeichnet, dass eine Vorrich-
tung zur Leistungswandlung, wie sie in einem
der Anspriiche 1 bis 4 angegeben ist, als Vor-
richtung (55) zur Leistungswandlung verwendet
ist.

Mobiles Objekt nach Anspruch 5, bei dem eine
Brennkraftmaschine (53) vorgesehen ist, die zum
Antrieb der Vorderrader (51 a, 51b) oder der Hinter-
rader (51c, 51d) anstelle des Motors (54) eingerich-
tet ist.

Revendications

Dispositif de conversion de puissance comprenant:

une partie module de puissance (30) constituée
d’éléments semi-conducteurs (13a, b) destinés
au controle de la puissance, et une partie com-
mande destinée a commander le fonctionne-
ment des éléments semi-conducteurs,

dans lequel la partie module de puissance (30)
inclut deux pistes conductrices appliquées sur
un substrat (12a, b) sur lesquelles sont montés
les éléments semi-conducteurs (13a, b), une
borne de sortie (4) reliée électriquement aux élé-
ments semi-conducteurs, une borne d’entréere-
liee électriguement aux éléments semi-conduc-
teurs et composée d'un conducteur cété positif
(3) et d’un conducteur cb6té négatif (2), et un boi-
tier (1) destiné a loger les deux pistes conduc-
trices appliquées sur un substrat (13a, b) et, du
moins en partie, laborne de sortie (4) etlaborne
d’entrée,

caractérisé en ce que

les deux pistes conductrices appliquées sur un
substrat (12a, b), la borne de sortie (4) et la bor-
ne d’entrée (4) sont disposées dans le boitier
(1) de fagon a ce que la borne de sortie (4) et la
borne d’entrée se trouventsurles cotés opposés
de chacune des deux pistes conductrices appli-
quée sur un substrat (12a, b), la premiére des
pistes conductrices du substrat étant placée sur
une premiére ligne et la deuxiéme des pistes
conductrices du substrat étant placée sur une
deuxieme ligne, et 'une quelconque des bornes
d’entrée et de sortie étant disposée sur la pre-
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miére ligne et l'autre quelconque des bornes
d’entrée et de sortie étant disposée sur la
deuxieme ligne.

Dispositif selon la revendication 1, dans lequellabor-
ne de sortie (4) s’étend depuis I'une des surfaces
latérales opposées du boitier (1) a I'intérieur du boi-
tier (1) et la sortie d’entrée s’étend depuis l'autre des
surfaces latérales opposées du boitier (1) a l'inté-
rieur du boitier, les substrats étant disposés le long
d’'une deuxieme direction, a savoir en diagonale par
rapport a la premiére direction dans le boitier (1).

Dispositif selon la revendication 1, dans lequel les
deux pistes conductrices appliquées sur un substrat
(12a, b), la borne de sortie (4) et la borne d’entrée
sontisolées électriquement et sont disposées surun
élément conducteur dans le boitier (1).

Dispositif selon la revendication 2, dans lequellabor-
ne de sortie (4) etlaborne d’entrée sontisolées élec-
triquement et disposées sur un élément conducteur
dans le boitier (1), 'un des deux substrats (15a, b)
sur lequel sont montés une piste conductrice sur un
substrat située sur la face supérieure de la borne
d’entrée et un élément semi-conducteur relié élec-
triquement a la borne de sortie (4) étant isolé élec-
triquement et disposé sur I'élément conducteur de
fagon a se trouver a I'opposé de la borne de sortie
(4) sur le cété a l'intérieur du boitier (1), et la borne
de sortie (4), 'autre substrat (15a, b) sur lequel sont
montés une piste conductrice sur un substrat située
sur la face inférieure de la borne d’entrée et un élé-
ment semi-conducteur relié électriquement a la bor-
ne de sortie (4) étantisolé électriquement et disposé
sur I'élément conducteur de fagon a se trouver al'op-
posé de la borne de sortie (4) et de la borne d’entrée
sur le coté a l'intérieur du boitier (1).

Un objet mobile comprenant une carrosserie (50),
desroues avant (51a, 51b) etarriére (51c, 51d) mon-
tées arotation sur la carrosserie (5), un moteur (54)
destiné a entrainer les roues avant (51a, 51b) et ar-
riere (51c¢), un systéme de batterie (57) chargé d’ac-
cumuler la puissance d’entrainement fournie au mo-
teur (54), et un dispositif de conversion de puissance
(55) destiné a convertir la puissance DC fournie par
le systéme de batterie (57) en puissance AC, carac-
térisé en ce que le dispositif de conversion de puis-
sance tel que revendiqué ci-avant dans I'une quel-
conque des revendications 1 a 4 est utilisé comme
dispositif de conversion de puissance (55).

Objet mobile selon la revendication 5, dans lequel
un moteur a combustion interne (53) est adapté en
lieu et place du moteur (54) entrainant les roues
avant (51a, b) et arriere (51c, d).
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